Neurons of the avian cochlear nucleus magnocellularis (NM) receive glutamatergic inputs from the spiral ganglion cells via the auditory nerve and feedback GABAergic inputs primarily from the superior olivary nucleus. 
Introduction
Calcium (Ca 2+ ) acts as an intracellular messenger that regulates many cellular processes, such as cell growth, differentiation, synaptic transmission, and signaling transduction (Berridge et al., 2003) . Homeostasis of Ca 2+ dynamics is not only critical for these normal cellular functions, but also imperative for cell survival and maintenance. An excess increase in intracellular Ca 2+ concentration ([Ca 2+ ] i ) via certain routes can induce cell death through a number of processes, such as activation of proteases, lipases, and nucleases or an increase in the production of nitric oxide and free radicals (Szydlowska and Tymianski, 2010 The chicken cochlear nucleus magnocellularis (NM) is an excellent model for studying regulation of intracellular Ca 2+ signaling (Rubel and Fritzsch, 2002) . Neurons in the NM have three unusual neuronal properties associated with Ca 2+ dynamics. First, the NM receives highly active excitatory glutamatergic inputs. These inputs originate purely from the spiral ganglion neurons, and each NM neuron receives only 1-3 large endbulb synapses. These synapses are highly active in neurotransmission, exhibiting a spontaneous firing rate of about 80 Hz in NM neurons and an even higher rate when sounds are present (Warchol and Dallos, 1990; Born et al., 1991) . Such a high spiking activity would lead to massive Ca 2+ entry into NM neurons, presumably via Ca 2+ -permeable AMPA and NMDA receptors (Parks, 2000) and subsequently voltagegated Ca 2+ channels (VGCCs) (Lu and Rubel, 2005) . Second, the inhibitory inputs to NM neurons, which originate primarily from the ipsilateral superior olivary nucleus (SON) (Lachica et al., 1994; Burger et al., 2005a) , are unusually depolarizing and could be excitatory (Lu and Trussell, 2001; Monsivais and Rubel, 2001) . Although the maximal membrane depolarization induced by activation of the GABAergic system is only approximately 15 mV and the excitatory action can be efficiently prevented by metabotropic glutamate receptor (mGluR)-and GABA B R-mediated modulation (Lu et al., 2005; Lu, 2007) , it is conceivable that activation of the GABAergic pathway can cause Ca 2+ entry through low-threshold
